Previous studies of the 6th year-grade primary school children revealed that, in [1959] [1960] [1961] [1962] [1963] , they used to gain weight in cooler seasons and height in warmer season and that such seasonal variations in growth became less remarkable in recent years (Kondo et al. 1978; Ikeda et al. 1983 ). Accordingly, a study was conducted in 1982 to 1984 to investigate if the growth pattern is linear throughout four seasons of the year in any grades among primary school children. The results are described in the present report to establish a formula to predict average gains in weight and height in the nearest future. Such a formula would be a valuable tool for the early diagnosis of childhood obesity, a focus of sharp concern in school health in various developed countries including Japan (Borjeson 1962; Colley 1974; Court 1979 ; Ministry of Education, Science, and Culture of the Government of Japan 1982; Gri ttner 1982; Dietz and Gortmaker 1984) .
MATERIALS AND METHODS
The primary school studied was located in an urban area in the city of Sendai. All the children in the school (6 to 11 years at the year-grades) were examined for body weight with minimal wearings 11 times a year (essentially monthly from April to the next April) and for height four times a year (in April, September, January and the next April). The measures of 6th year-grade children in the second April (i.e., when they were 12 year-old) were obtained from a junior high school to which the children were transferred after finishing the primary school in March. The set of the measurements was repeated twice, i.e., once in the period of April 1982 to April 1983, and then in the period of April 1983 to April 1984. The results were evaluated either separately or in combination as to be described later. In order to eliminate any extreme cases, the measures of over-or under-weight children were excluded ; the judgement of over-or under-weight was based on the first April measurements and made following the definition given in School Health Statistics (Ministry of Education, Science and Culture, 1982) . In brief, those whose body weights were either over 120% or under 80% of the national mean body weight by sex, age and height were considered to be over-or under-weight, respectively. Excluded were also the measures of those who failed to appear in any one of the examinations. Thus, full sets of measures were available for 529 boys and 530 girls (81 to 100 boys and 78 to 96 girls per year-grade). Both weight and height were assumed to distribute normally (Heath 1967) .
RESULTS
The arithmetic mean body weight (the 1982 and 1983 data combined) by sex, year-grade and the month of the year are shown in Fig. 1 together with mean height on four occasions of the measurements. The coefficients of variation (i.e., s.n. X 100) within a year-grade in April were in the range of 11.8 to 19.6% in mean weight and 1.9 to 4.9% in height of boys, and 12.4 to 18.2% in weight and 3.9 to 4.3% in height of girls, respectively. The findings in Fig. 1 indicate that the gains in both weight and height are essentially linear to time and there is little seasonal variation in growth in any year-grades of school children. Such linear growth in weight and height suggests that the most probable gain in body size is predictable from the current measure. Accordingly, attempts were made to establish formulae, based on the 1982 and 1983 data, to predict the gains in weight and height. In order to rule out the effects of variation in body sizes, the measures of weight and height in each month were expressed relative to the first April measures (taking the latter values as 100), and the regression lines together with correlation coefficients (r) were calculated between the relative values (of weight and height) and the months of the year (1 to 13 being allocated to each month from April to the next April). Such best-fit calculation was repeated three times, once with the 1982 data, then with the 1983 data and finally with the combination of the 1982 and 1983 data. The slopes and correlation coefficients of the regression lines thus calculated are summarized in Table 1 . The fact that the correlation coefficients were very close to 1.00 in most cases supports the applicability of linear growth hypothesis, while the general agreements in the slopes between 1982 results and 1983 results suggest the good reproducibility. It is apparent that the 1982 + 1983 results (i.e., the results obtained with the combination of 1982 data and 1983 data) should be taken as being most reliable among the three sets of the results, because the year-grade populations were largest when the 1982 data and the 1983 data were combined.
DISCUSSION
Disproportionate growth, especially overweight or obesity, in childhood has been attracting considerable attention in recent years in various industrialized or developed countries such as Sweden (Borjeson 1962) , Britain (Colley 1974) , Federal Republic of Germany (Gruttner 1982) , Australia (Court 1979) , the United States (Dietz and Gortmaker 1984) as well as Japan (Ministry of Eductaion, Science and Culture of the Government of Japan 1982) and even the side effects of dieting in fear of overweight are reported (Korcok 1982) . The concern is due to the fact that obesity, even asymptomatic one (Court 1979) , poses serious psychosocial problems to the children involved, often driving them into a vicious cycle of isolation -withdrawal -less activity -more eating as solace (Neumann 1977) . Obesity is one of the most refractory of common disorders in children (Brownell and Stunkard 1978; Brownell et al. 1983; Dietz 1983) . Furthermore, heavy infants are more prone to become overweight children and adults even though most obese infants do not become obese adults and most obesity in adulthood is unexplained by obesity in infancy (Committee on Nutrition 1981). Thus, the importance of early diagnosis of overweight in shool-ages should be stressed in connection with prevention of the disorder.
From the present observation of linear growth both in weight and height (Fig.  1) , it is possible to induce a formula to predict gains in weight and height for a given school child in the nearest future to come. Namely, when a 1st year-grade boy of 21 kg in weight and 117 cm in height in April is taken as an example, his gains in weight and height in the months to come can be estimated as follows. The right-most column in Table 1 gives 1.12 and 0.411 as the slopes (%/month) of weight and height gains, respectively. Thus, the best estimation of the growth of the boy will be at a rate of 0.235 kg/month ( = 21 kg x 1 100.12 in weight and I O.411\ =117 cm x 100 in height. Such an approach would be a 0.481 cm/month 100 valuable tool in early diagnosis of excess weight gain or growth retardation. Although the data were obtained from an urban primary school, the results will be applicable to a child in any rural school as urban-rural gaps in the body size are negligible in recent years (Ikeda et al. 1983 ). The prediction, however, is based on the avarage and therefore is the most probable value on group basis. Accordingly, possible individual variation in growth pattern should be taken into account when applied on individual basis. On group basis, it is known that the school children in Tohoku District (where the primary school studied locates) are slightly larger than their companions in Shikoku and Kyushu Districts (Ikeda et al. 1983) , indicating the presence of north-south gaps within a country of Japan to be considered when the parameters be applied nation-widely. The most directly related hypothesis to explain the reduced seasonal variation in growth pattern in recent years would be popular use of house-heating systems. For example, a survey revealed that about 70% of the families in Miyagi prefecture have electric blankets to sleep (Asahi Press 1983) . When the presence of heating system at home was inquired in another survey, more than 99% of the ca. 17,000 adult citizen of Sendai as well as ca. 14,000 adult residents in a near-by rural area responded affirmatively by saying that they have at least one equipment to heat living rooms (unpublished data). The details of the effect of room heating in cold seasons on the growth pattern of children, however, need further investigation.
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